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In this study, the land suitability analysis has been carried out to identify suitable areas found in the 
Yeşilirmak Delta and the Central Black Sea Region of Turkey for afforest plantation. Climate, slope, soil, 
topography and vegetation were considered as important factors in identifying suitability. Climate and 
topography were considered as homogenous throughout the study area. The required soil data were 
obtained from detailed soil map sheet of 1:25.000 scales. The spatial layers were analyzed and 
incorporated into the geographical information system (GIS) environment. Criteria for land suitability of 
each land use types; Pinus pinaster Ait., Pinus radiata D. Don, Pinus pinea L., Populus L. Salix alba L., 
Robinia pseudoacacia L., Fraxinus excelsior L., Juglans regia L. have been identified from many 
literatures and studies. Each soil characteristic with associated attribute data is digitally encoded in a 
GIS database to eventually generate eight thematic layers. The diagnostic factors of each thematic layer 
were assigned values of factor rating. Finally, suitability maps for each land unit type were prepared 
with three suitability categories namely, suitable, moderately suitable and not suitable. According to the 
final suitability maps of the species, highly suitable category of the study area for P. pinaster, .P. 
radiata, P. pinea, Populus, S. alba, R. pseudoacacia, F. excelsior, J. regia are 15.7, 15.2, 38.8, 65.9, 64.7, 
50.1, 56.1 and 63.3%, respectively. 
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INTRODUCTION 
 
Land evaluation is the process of predicting land 
performance over time according to specific types of use 
(Diepen et al., 1991; Rossiter, 1996). The basic problem 
constrains the productive capacity of land resource (UN, 
1986). It comprises a range of methods developed to en-
able the assessment of land in terms of either capability 
for general land uses. The concepts and principles of 
land evaluation as well as the various definitions asso-
ciated with land evaluation are presented in the Food and 
Agriculture Organization (FAO, 1976) publication, "A 
Framework for Land Evaluation". In addition, the FAO 
organized workshops leading to publication of guidelines 
for land evaluation in dry land agriculture (FAO, 1983), 
irrigated agriculture (FAO, 1985), forestry (FAO, 1984), 
extensive grazing (FAO,  1981),  steep  lands  (Millington, 
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1984).  
Land evaluation has traditionally been based primarily 

on soil surveys. If the land use requirements are known, 
they can be matched with the group of land charac-
teristics or the land quality (Ikawa, 1992). Therefore, soil 
characterization and soil classification by using soil map 
serve as efficient tools in land evaluation. McBratney et 
al. (2000) also stated that soil survey may be thought of 
as base data involving field description and laboratory 
analysis and subsequent classification and mapping of 
the study area for land evaluation. They also stated that 
effective soil management requires an understanding of 
soil distribution patterns within the landscape and also 
that soil survey mapping is the most enable data for wise 
decision regarding land use and land evaluation by 
planners and policy maker.  

Dayawansa and Ekanayake (2003) investigated to 
identify suitable areas within the University of 
Peradeniya, Sri Lanka for a production forest using GIS. 
In   their   study,   climate,  slope,   soil,  topography,  and  
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vegetation accessibility were considered as important 
factors in identifying the suitability. According to the final 
suitability map, they have found that 5.35 ha of land are 
under highly suitable category and 0.65 ha of land are 
under moderately suitable category. The majority of the 
land (68.5 ha) is not suitable according to the given 
criteria. 

Yüksel et al. (2001) determined relationships of suita-
bility between land use types and soils in the Kenbag 
Nursery (Cankiri). After describing land requirements for 
each shoot, grown in the study area and examination of 
land characteristics from detailed soil map, the most sui-
table fields were determined and mapped for each land 
use type. Today, people are becoming more environ-
mentally aware, resulting in greater priority for adopting 
sustainable use of natural resources in the World. The 
main aim of this research was to define suitable areas for 
forest plantation in terms of ecological, economical and 
social using parametric approach system. The system is 
an interpretation and calculation of rate of parameters 
derived from several sources. It is based on an assess-
ment of increasing degree of limitation imposed by the 
physical factors collected from fieldwork and documents 
data on the growth of trees and silivicultural practices. 
 
 
MATERIALS AND METHODS 
 
Field description 
 

The study was conducted in the Çarşamba Plain found in the 
Yeşilırmak Delta and located in the central Black Sea Region of 
Turkey (Figure 1). The study area (around the Dikbıyık District) is 
far about 10 km from north of the Samsun -Çarşamba country and 
coordinated 45669281 - 4582885 N - S and 291727 -302306 E-W 
(UTM). The study area covers about 6080 ha and it lies at an 
elevation from sea level of 1-2 m. The current climate in the region 
is semi-humid. The summers are warmer than winters (the average 
temperature in July is 23.5 and in January is 6.2°C). The mean 
annual temperature, rainfall and evaporation are 14.3ºC, 1045.2 
and 739.1 mm, respectively. According to Soil Taxonomy (1999), 
the study site has mesic soil temperature regime and ustic moisture 
regime. These areas are mainly flat and slightly sloped (0.0-1.0%). 
Total 8 soil series were described in the study area. The majority of 

soils were classified as vertisol (25.2%), inceptisol (33.4%), alfisol 
(12.8%) and entisol (19.6%) orders in Soil Taxonomy (1999). 
Surface soil texture is generally heavy (31-65% clay), while sub soil 
texture is different due to alluvial deposit in the study area. Soil 
organic matter content ranges from 0.90 to 4.12%. Soil reaction 
(pH) and electrical conductivity (EC) values of soils are changing 
between 7.80 - 8.22 and 0.24 -1.49 dS m

-1
. However, EC’values 

strongly increase closing to coast land because of water effect of 

sea. Intensive agricultural activities have been conducted in the 
study area. Rice, maize, pepper, watermelon, cucumber and tomato 
with sprinkler and furrow irrigations have been produced in the 
summer, and cabbage and leek in winter. In addition, some part of 
the study area is covered with forest, pasture-meadow, marsh and 
dune areas 

 
 
METHOD 

 
The methodology used is based on the FAO approach for land 
evaluation   for  forestry  (FAO,  1984).  In  addition,  the  parametric  
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evaluation system developed by Riquier et al. (1970) was firstly 
applied during data processing in this study. 
The main stages are as follows: 
 
1. Selection of the species: This selection is made according to the 
economic, social, and ecological properties of the study area. It is 
found out that people mostly value tree to provide food security, to 
generate some income, to protect cultivated area and to fix the 
dunes. According to these criteria and the floristic list carried out 
from the fieldwork, eight tree species were chosen: P. pinaster, P. 

radiata, P. pinea, Populus, S. alba, R. pseudoacacia, F. excelsior, 

and J. regia.  
2. Determination of ecological parameters that enables the 

understanding of the behavior of species regarding edaphic and 
environmental conditions: climatic data such as elevation range, 
mean annual temperature, and mean annual rainfall are almost 
constant. Besides, geomorphology especially slope is also almost 
flat in the study area. So they had not been taken into account 
because of the homogeneity of the study area from this point of 
view. The parameters chosen are related to the soil properties such 
as drainage, depth, pH and so on. 
3. Determination of classes for each ecological parameter: the 

behavior of the tree species was examined regarding the ecological 
parameters of the Black Sea Region condition. Growth land require-
ments of all the tree species were reviewed from many literatures 
and studies (Parker et al., 1992; Olarieta et al., 2006; Sarıbaş, 
2008; Ürgenç, 1972; Şimşek, 1982; Tunçtaner et al., 1985; Sever 
and Makineci, 2008; Toplu et al., 2002; Anşin and Özkan, 1997; 
Anonymous, 1994; Kantarci, 2005; Yaltırık and Efe, 2000; Rietveld, 
1982; Todhunter and Beineeke, 1984; Saatçioğlu, 1976; Pinto, 
2004; Pini et al., 1999; Redei et al., 2008). 
 
 

Data collection  
 

Soil data such as drainage, pH, EC, depth, texture, organic carbon, 
calcium carbonate, and coarse fragment were taken from digital soil 
map scaled 1:25.000 and soil data base of the study area. Thus, 
soil information on each diagnostic characteristic of soil chemical 

and soil physical properties was obtained from land mapping units 
(LMUs) of soil map. A total of 29 different polygons or LMUs was 
determined in the base map and was also given soil characteristics 
for each LMUs. These values were used to generate a land 
suitability map for all species using GIS.  

 
 
Data processing  
 

Each class of every ecological parameter was classified with a 
determined value for each species. The value ranges from zero 
(worst conditions) to one hundred (optimum conditions). This was 
done to show the behavior of the species regarding the chosen 
parameters as shown in Tables 2, 3, 4, 5, 6, 7, 8 and 9. To evaluate 
the land suitability for forest plantation method, the parametric 
evaluation system of FAO (1983 and 1984) and parametric model 
were applied using the soil characteristics. These characteristics of 
each LMUs are rated and used to calculate the final index for 
suitability classes of each species.  
According to the formula [1]  

 

FI = Rmax ........CBA   [1]                                                                                 

 
Where, 

 
FI= Final Index, 

 
Rmax= Average maximum rate and, 
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Figure 1. Location map of the study area. 

 
 

 

A, B, C…= Soil characteristics 

 
The soil characteristics used for this evaluation include two main 
properties; i-soil physical factors which include drainage (A), soil 
depth (B), texture (C), and coarse fragment (D); ii- soil chemical 
factors which consist of organic matter (E), soil reaction (F), salinity 
or electrical conductivity (G), and calcium carbonate (H). Suitability 
classes are defined by considering the final index and are 
presented in Table 1. 

Each soil characteristic with associated attribute data is digitally 
encoded in a GIS database to eventually generate eight thematic 

layers. The diagnostic factors of each thematic layer were assigned 
values of factor rating identified in Tables 2, 3, 4, 5, 6, 7, 8, and 9. 
The parametric model is defined using the value of factor  rating  as 

formula [1]. These eight layers were then spatially overlaid to 
produce resultant layers for each species. Schematic chart of the 
spatial overlay showing the soil characteristics is illustrated in 
Figure 2. All these data were analyzed using TNT Mips 6.4v 
MicroImage GIS and Remote Sensing (RS) program. 

 
 
RESULTS AND DISCUSSION 
 

The study area is under strong human and environmental 
pressure due to social, economic, dune coastal activities. 
Many villages are located near the managed forest or 
natural formations in the study area. Therefore, the  wood  
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Table 1. Final index and definition of the suitability classes. 
 

Final index Definition Symbol 

>80 Highly suitable S1 

60-80 Moderately suitable S2 

30-60 Marginally suitable S3 

<30 Non suitable N 

 
 
 

Table 2. Factor rating of land characteristics and suitability class for Pinus pinaster Ait.  

 

LMU 
Soil physical and chemical characteristics Final 

index 
Class 

Drainage Depth pH EC CaCO3 O.M Texture C.F 

Cs.1 100 80 10 100 100 100 100 100 87 S1 

Cs.2 80 80 80 100 100 100 100 100 66 S2 

Cs.3 100 100 100 100 100 100 100 100 100 S1 

Ay.1 50 100 80 100 100 100 50 100 38 S3 

Ay.2 30 100 80 100 30 100 30 100 10 N 

Ka.1 80 100 80 100 80 100 100 100 66 S2 

Ka.2 100 100 80 90 100 100 100 100 82 S1 

Cy.1 30 100 80 100 80 100 30 100 19 N 

Cy.2 30 100 80 100 80 100 50 100 25 N 

Cy.3 80 100 80 100 80 100 30 80 28 N 

Ki.1 80 100 100 100 80 100 50 100 50 S3 

Ki.2 100 80 100 80 100 100 100 100 76 S2 

Ki.3 80 100 100 100 100 100 100 100 87 S1 

Ki.4 50 100 80 100 80 100 50 100 33 S3 

Ki.5 100 100 100 100 100 100 100 100 100 S1 

Ac.1 30 100 100 100 80 100 30 100 21 N 

Ac.2 80 100 100 100 100 100 80 100 76 S2 

Ac.3 30 100 100 100 80 100 80 100 38 S3 

Ac.4 30 100 100 100 80 100 30 100 21 N 

Ep.1 50 100 80 100 80 100 70 100 40 S3 

Ep.2 30 100 50 100 100 100 40 100 19 N 

Ep.3 50 100 80 100 100 100 30 100 29 N 

Kt.1 50 100 100 100 100 100 30 100 33 S3 

Kt.2 100 100 80 90 100 100 100 100 82 S1 

Kt.3 80 100 100 100 100 100 80 100 76 S2 

Kt.4 100 100 100 100 100 100 100 100 100 S1 

Kt.5 100 100 100 100 100 100 100 100 100 S1 

Kt.6 50 100 100 100 100 100 50 100 44 S3 

Kt.7 100 100 100 100 100 100 100 100 100 S1 
 

LMU: Land Mapping Unit, CF: Coarse Fragments, OM: Organic Matter, EC: Electrical Conductivity. 
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Table 3. Factor rating of land characteristics and suitability class for Pinus radiata D. Don. 
 

L.M.U 
Soil physical and chemical characteristics Final 

index 
Class 

Drainage Depth pH EC CaCO3 O.M Texture C.F 

Cs.1 100 80 100 100 100 100 80 100 76 S2 

Cs.2 80 100 80 100 100 100 80 100 66 S2 

Cs.3 100 100 100 100 100 100 100 100 100 S1 

Ay.1 30 80 100 100 80 100 30 100 19 N 

Ay.2 80 100 100 100 100 100 80 100 76 S2 

Ka.1 50 100 100 100 80 100 80 80 44 S3 

Ka.2 80 100 100 100 100 80 80 80 58 S3 

Cy.1 50 100 100 100 100 80 80 100 50 S3 

Cy.2 30 100 100 100 100 80 60 100 32 S3 

Cy.3 80 100 100 100 100 80 80 100 66 S2 

Ki.1 80 100 100 100 80 100 100 100 76 S2 

Ki.2 100 80 100 100 100 100 100 100 87 S1 

Ki.3 100 100 100 100 100 100 100 100 100 S1 

Ki.4 50 100 100 100 80 100 60 100 42 S3 

Ki.5 100 60 100 100 100 100 100 100 74 S2 

Ac.1 30 100 80 100 80 100 80 80 28 N 

Ac.2 80 100 80 100 100 100 100 100 76 S2 

Ac.3 60 100 80 100 100 100 100 100 64 S2 

Ac.4 40 100 80 100 80 100 60 100 32 S3 

Ep.1 50 100 100 100 100 100 100 100 66 S2 

Ep.2 30 60 100 100 100 100 40 100 21 N 

Ep.3 50 100 100 100 100 100 60 100 49 S3 

Kt.1 80 80 100 100 100 100 80 90 62 S2 

Kt.2 100 100 100 100 100 100 100 90 94 S1 

Kt.3 60 100 100 100 80 100 60 100 47 S3 

Kt.4 100 100 100 100 100 100 100 100 100 S1 

Kt.5 100 100 100 100 100 100 100 100 100 S1 

Kt.6 100 100 100 100 100 100 100 100 100 S1 

Kt.7 100 100 100 100 100 100 100 100 100 S1 
 

LMU: Land Mapping Unit, CF: Coarse Fragments, OM: Organic Matter, EC: Electrical Conductivity 

 
 
 
collection and agricultural practices are intense and the 
grazing compromises the natural regeneration of the tree 
species. Suitability for forest plantation is considered as 
tree species for economic and social purposes (paper 
wood, fuel wood, timber, pulpwood, grazing and so on) 
and for naturalistic conservation purposes to combat land 
degradation such as severe wind exposure and coastal 
dune activity in the study area. Kilic et al. (2005) 
quantified biophysical and economical potential of the 
Amik Plain which is one of the nation’s most productive 
prime farmlands under great pressures due to the 
sprawls of urban and industrial areas. Researchers also 
determined the basis for proposing a range of sustainable 
land use land cover options for the region. Some 
researchers (Evrendilek and Doygun, 2000) emphasized 
that land use decisions made by local administrations be 
compatible with sustainable use and management 
principles of natural resources. 

Two land use types (P. pinaster and P. radiata) were 
considered for environmental forestry to conserve soil in 
coastal dunes. Especially, P. pinaster due to the results 
of fast growing species, the land is quickly covered with 
vegetation. In this case, these species are highly and 
moderately suitable as windbreaks in the area close to 
beach to prevent sand movement. Thus, the fertile agri-
cultural areas can also be protected from negative effects 
of wind erosion. P. pinaster has characteristic of a 
pioneer species. It registers higher growth rates in low 
and medium altitudes (between sea level and 1100 m) in 
site with 11 - 15°C as an average annual temperature 
(Tunçtaner et al., 1985; Pinto et al., 2004). It is a very 
tolerant species with preference light and sandy texture, 
low organic matter content or non fertile soil and growing 
very well on soil reaction between 5.0 - 6.5 pH. These 
soil properties are to be found commonly in Costal, 
Karabahcekoy and  Kumtepe  soil  series.  31.3%   of  the  
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Table 4. Factor rating of land characteristics and suitability class for Pinus pinea L.  
 

L. M. U 
Soil physical and chemical characteristics Final 

index 
Class 

Drainage Depth pH EC CaCO3 O. M Texture C.F 

Cs.1 60 60 100 100 100 80 30 40 13 N 

Cs.2 100 80 100 100 100 100 60 60 47 S3 

Cs.3 30 50 100 100 100 60 30 30 6 N 

Ay.1 80 100 100 100 100 100 80 100 76 S2 

Ay.2 100 100 100 100 100 100 100 100 100 S1 

Ka.1 80 100 100 100 100 100 100 100 87 S1 

Ka.2 100 100 100 60 100 100 100 100 74 S2 

Cy.1 60 100 80 100 80 100 60 100 41 S3 

Cy.2 70 100 100 100 100 100 80 100 70 S2 

Cy.3 80 100 100 100 100 100 80 100 76 S2 

Ki.1 80 100 80 100 100 80 80 100 58 S3 

Ki.2 30 60 80 30 100 60 80 100 10 N 

Ki.3 50 100 100 80 100 80 50 100 33 S3 

Ki.4 30 60 80 10 100 100 10 100 2 N 

Ki.5 10 50 80 10 100 50 30 80 1 N 

Ac.1 100 100 100 100 100 100 80 100 87 S1 

Ac.2 100 100 100 70 100 100 100 100 81 S1 

Ac.3 100 100 100 100 100 100 100 100 100 S1 

Ac.4 100 100 100 100 100 100 100 100 100 S1 

Ep.1 90 100 100 100 100 100 90 100 88 S1 

Ep.2 80 100 100 100 100 100 70 100 70 S2 

Ep.3 80 100 100 100 100 100 100 100 87 S1 

Kt.1 100 100 100 100 100 100 100 100 100 S1 

Kt.2 50 60 100 50 100 100 30 100 16 N 

Kt.3 50 100 100 70 100 100 50 100 35 S3 

Kt.4 10 60 100 10 100 0,80 100 100 5 N 

Kt.5 30 80 100 80 100 100 40 40 12 N 

Kt.6 100 100 100 70 100 100 100 100 81 S1 

Kt.7 10 60 100 10 100 80 100 100 5 N 
 

LMU: Land Mapping Unit, CF: Coarse Fragments, OM: Organic Matter, EC: Electrical conductivity. 

 
 
 
study area was determined highly and moderately 
suitable species for the P. pinaster Ait., whereas rest of 
the total area is marginally suitable or non suitable due to 
mainly poor soil drainage. In addition, these species are 
also non suitable in lagoonal, marsh-swamp areas 
(Figure 3). 

P. radiata is one of the most widely used species for 
intensive plantation forestry (Olarieta et al., 2008). Know-
ledge about land and soil characteristics influences the 
performance of P. radiate. Many researchers indicated in 
their reports that soil rootable depth is an important factor 
and they suggested that it should be more than 50 or 60 
cm (Turvey et al., 1986; Romanya and Vallejo, 2004; 
Sarıbas, 2008). In addition, this species requires well 
aeration and well-drained soils. Optimum pH value for 
growth of P. Radiata is similar to requirement of P. 
pinaster. 15.2% of the study area was classified as highly 
suitable, covering  mainly  Kirenlik,  Kumtepe  and  some 

parts of the costal soil series; about half or the total area 
(46.1%) is marginal or non suitable land for that species 
due to poor soil drainage, heavy soil texture and very 
shallow soil depth (Figure 3).  

This result arises from the particular ecology of these 
species, which adapts quite well even to difficult environ-
mental conditions and soils. As for wood production, P. 
pinea, F. excelsior and J. regia species were selected. 
Commercial or production forestry is directed at supplying 
national or export market. Commercial forest plantations 
can be subdivided into intended use for timber or for 
pulpwood (FAO, 1984). Fast-growing drought resistant P. 
pinea is a natural fuel wood candidate.  

This wood, because of its high heat content, burns 
slowly. It is highly suitable in the Black Sea ecological 
conditions and should be an important source for 
generating incomes for the farmers in terms of its seeds, 
timber, and resin. In addition, these  species  are  able  to  
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Table 5. Factor rating of land characteristics and suitability class for Populus L.  
 

L.M.U 
Soil physical and chemical characteristics Final 

index 
Class 

Drainage Depth pH EC CaCO3 O.M Texture C.F 

Cs.1 100 100 100 100 100 100 100 100 100 S1 

Cs.2 100 100 100 100 100 100 100 100 100 S1 

Cs.3 50 100 100 100 100 100 50 100 44 S3 

Ay.1 100 100 100 100 70 100 100 100 81 S1 

Ay.2 100 100 100 100 100 100 100 100 100 S1 

Ka.1 100 100 100 100 100 100 100 100 100 S1 

Ka.2 90 100 100 50 80 100 100 90 51 S3 

Cy.1 70 100 100 100 100 100 100 80 70 S2 

Cy.2 100 100 100 100 100 100 100 100 100 S1 

Cy.3 100 100 100 100 100 100 80 100 87 S1 

Ki.1 80 100 100 100 100 100 70 80 61 S2 

Ki.2 10 100 80 10 50 100 100 100 4 N 

Ki.3 100 100 100 30 50 100 100 100 33 S3 

Ki.4 30 100 100 30 50 100 50 100 11 N 

Ki.5 10 100 100 10 50 60 70 100 3 N 

Ac.1 90 100 100 100 80 100 100 100 82 S2 

Ac.2 100 100 100 100 80 80 100 100 76 S2 

Ac.3 100 100 100 100 80 90 100 100 82 S1 

Ac.4 100 100 100 100 80 100 100 100 87 S1 

Ep.1 100 100 100 100 100 100 100 100 100 S1 

Ep.2 100 100 100 100 100 100 100 100 100 S1 

Ep.3 100 100 100 100 100 100 100 100 100 S1 

Kt.1 80 100 100 100 100 100 100 90 82 S1 

Kt.2 100 100 100 80 100 100 100 100 87 S1 

Kt.3 90 100 100 80 100 100 100 90 76 S2 

Kt.4 30 100 50 10 100 100 50 100 6 N 

Kt.5 50 100 50 10 100 100 50 100 8 N 

Kt.6 100 100 100 100 100 100 100 100 100 S1 

Kt.7 80 100 100 50 100 100 70 100 46 S3 
 

LMU: Land Mapping Unit, CF: Coarse Fragments, OM: Organic Matter, EC: Electrical Conductivity. 

 
 
 
to build stable ecosystems on degraded land (Pinto et al., 
2004). Therefore, it has ecological, social and economic 
value. It appreciates deep and light soils, which allow its 
tap root to develop and which are able to supply this tree 
with water. P. pinea develops on almost all types of 
substrates, calcareous or siliceous, and seems to be pH 
indifferent (5.5 - 8) (Pinto et al., 2004). This tree is almost 
suitable in 65% of the study area located generally in 
Agcasaz and some parts of the Ayazma and Epçeli soil 
series (Figure 4). It is marginally suitable in 10% of the 
land. F. excelsior is known as tree species with a rapid 
growth in the first decade after establishment and is 
expected to produce high value timber in relatively short 
rotation periods (Blaschke et al., 2008). F. excelsior has 
been found  in  small  part  of  the  study  area  soil  (4%), 

classified as non suitable and along the dunes (mostly 
the part which is in front of the beach). Marsh-swamp 
areas are not suitable for this tree. It prefers soils often 
rich in clay or silt texture, deep and growing well on soils 
with pH between 4.5 and 7.5. It also has high tolerance in 
relation to the supply of water and nutrients. Almost all 
land mapping units are suitable for this species in the 
study area except for Cs.3, Ki.5 and Kt.7 LMUs (Figure 
3).  

J. regia has been considered to be more economically 
important because it is mostly appreciated as timber 
wood used for making tools. Besides, its fruit also has 
economical values for farmer’s income. The best J. regia 
sites are well drained to moderately well drained; ex-
cessively drained or poorly drained  sites  are  unsuitable. 
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Table 6. Factor rating of land characteristics and suitability class for Salix alba L.  
 

L.M.U 
Soil physical and chemical characteristics Final 

index 
Class 

Drainage Depth pH EC CaCO3 O.M Texture C.F 

Cs.1 40 80 100 100 100 100 30 60 18 N 

Cs.2 80 100 100 100 100 100 80 100 76 S2 

Cs.3 30 60 100 100 100 100 10 80 9 N 

Ay.1 100 100 100 100 80 100 100 100 87 S1 

Ay.2 100 100 100 100 80 100 100 100 87 S1 

Ka.1 100 100 100 100 70 100 100 100 81 S1 

Ka.2 100 100 100 100 100 100 100 100 100 S1 

Cy.1 80 100 100 100 100 100 100 100 87 S1 

Cy.2 100 100 100 100 100 100 100 100 100 S1 

Cy.3 70 100 100 100 100 100 100 70 65 S2 

Ki.1 100 100 100 100 100 100 100 100 100 S1 

Ki.2 90 100 100 80 100 100 80 100 71 S2 

Ki.3 100 100 100 100 100 100 100 100 100 S1 

Ki.4 100 100 100 80 100 100 100 100 87 S1 

Ki.5 100 100 100 80 100 100 100 100 87 S1 

Ac.1 100 100 100 100 80 100 70 90 66 S2 

Ac.2 80 100 100 100 100 100 100 90 82 S1 

Ac.3 100 100 100 100 100 100 70 90 75 S2 

Ac.4 100 100 100 100 80 100 70 90 66 S2 

Ep.1 100 100 100 100 100 100 70 100 81 S1 

Ep.2 100 100 100 100 100 100 100 100 100 S1 

Ep.3 100 100 100 100 100 100 80 100 87 S1 

Kt.1 100 100 100 100 100 100 80 100 87 S1 

Kt.2 100 100 100 80 100 100 100 100 87 S1 

Kt.3 100 100 100 100 100 100 100 100 100 S1 

Kt.4 100 100 100 70 100 100 100 100 81 S1 

Kt.5 60 100 100 100 100 100 50 100 49 S3 

Kt.6 100 100 100 100 100 100 100 100 100 S1 

Kt.7 100 100 100 80 100 100 100 100 87 S1 
 

LMU: Land Mapping Unit, CF: Coarse Fragments, OM: Organic Matter, EC: Electrical Conductivity. 

 
 
 

A soil’s texture is determined by the amounts of sand, silt 
and clay particles it contains in the study area. A soil with 
moderately fine texture (more silt than clay or sand), such 
as a silt loam located on Çaylı soil series, will generally 
have sufficient amounts of nutrients, yet will be 
reasonably well drained.  

Sandy soils found on Costal soil series are often low in 
nutrients and are excessively drained; heavy textured 
soils, such as clays, may limit water movement and 
rooting of this species. In addition, this tree requires low 
content of carbonates and soil pH 6.5- 7.2. It is almost 
not suitable in 23% of the study area due to high salt con-
centration, poor or excessive drainage, whereas, 63% of 
the total area is highly suitable for this species (Figure 3). 
From a social point of view, the social forestry is directed 
primarily at the need of the  local  community.  The  social 

forestry relate to these elements: Fuel wood, domestic 
timber, fruits, roots, medicines, grazing, hunting etc. 
(FAO, 1984).  

For this aim, three species, Populus sp., S. alba, and 
R. pseudoacacia, were considered because they are the 
original and common grown species of this area. Populus 
sp., a rapid growth species, is preferred as fuel wood and 
domestic timber. The general characteristics of the 
investigated soil which matches the requirements of this 
tree are well drained, high in calcium, low salt content, 
loamy soils.  

In addition to land and soil requirement of Populus sp., 
water table level should have 1.0 -1.5 m depth and clay 
content of less than 40%. It slightly pre-fers acid and 
medium alkaline soil reaction. Moist in wet sites, 
depressions, floodplains  along  major  rivers  places  are  
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Table 7. Factor rating of land characteristics and suitability class for Robinia pseudo-acacia L.  
 

L.M.U 
Soil physical and chemical characteristics Final 

index 
Class 

Drainage Depth pH EC CaCO3 O.M Texture C.F 

Cs.1 100 70 100 100 100 80 100 100 70 S2 

Cs.2 100 100 100 100 100 100 100 100 100 S1 

Cs.3 50 50 100 100 100 80 100 90 36 S3 

Ay.1 70 100 100 100 70 100 60 100 47 S3 

Ay.2 100 100 100 100 100 100 100 100 100 S1 

Ka.1 100 100 100 100 100 100 100 100 100 S1 

Ka.2 100 100 100 80 100 100 100 100 87 S1 

Cy.1 80 100 100 100 100 100 70 100 70 S2 

Cy.2 100 100 100 100 100 100 100 100 100 S1 

Cy.3 70 100 100 100 100 100 100 100 81 S1 

Ki.1 90 100 100 100 80 100 90 100 76 S2 

Ki.2 100 100 100 60 100 100 100 70 59 S3 

Ki.3 100 100 80 50 100 100 60 100 42 S3 

Ki.4 50 100 80 80 90 100 80 100 41 S3 

Ki.5 100 100 60 30 100 100 80 70 25 N 

Ac.1 80 100 100 100 80 100 100 100 76 S2 

Ac.2 100 100 100 100 80 100 100 100 87 S1 

Ac.3 100 100 100 100 80 100 100 100 87 S1 

Ac.4 70 100 100 100 80 100 80 100 61 S2 

Ep.1 100 100 100 100 100 100 100 100 100 S1 

Ep.2 60 100 100 100 100 100 60 100 54 S3 

Ep.3 70 100 100 100 100 100 60 100 59 S3 

Kt.1 70 100 100 100 100 100 100 100 81 S1 

Kt.2 100 100 100 100 100 100 100 100 100 S1 

Kt.3 100 100 100 100 100 100 100 100 100 S1 

Kt.4 100 100 100 10 100 80 100 80 21 N 

Kt.5 100 100 100 100 100 100 100 100 100 S1 

Kt.6 50 100 100 50 100 80 100 100 38 S3 

Kt.7 100 100 100 30 100 100 80 100 43 S3 
 

LMU: Land Mapping Unit, CF: Coarse Fragments, OM: Organic Matter, EC: Electrical Conductivity. 

 
 
 
suitable for this species. Results show that this tree is 
almost suitable in 83% of the study area (Figure 4). It is 
highly suitable in 64% ofthe lands. Non suitable area is 
only 16% of the study area including limiting factors such 
as high salt concentration, high sand content and very 
close water table level to soil surface. S. alba belongs to 
the rapid growing tree species grown to stabilize 
hillsides, coasts, sand dunes and sands against wild and 
water erosion. S. alba is demanding in terms of soil 
characteristics. In general, soils should have light texture, 
low calcium carbonate,  high  nutrient  content  and  moist 

and moderate acid and alkaline condition. It has a 
dominating role in plant community areas with raised 
soil moisture, especially along rivers and lakes, in humid, 
overgrown meadows, and often in ecosystems trans-
formed by humans.  

For the S. alba, 84.2% of the study area was classified 
as highly and moderately suitable (S1 and S2) and are 
mostly located in all series. Besides, 14.1% was classi-
fied as non suitable (N) and are generally common on 
costal soil series and marsh-swamp areas. Only 1.4% of 
the study area is found  marginally  suitable  (S3)  (Figure  
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Table 8. Factor rating of land characteristics and suitability class for Fraxinus excelsior L.  
 

L.M.U 
Soil physical and chemical characteristics Final 

index 
Class 

Drainage Depth pH EC CaCO3 O.M Texture C.F 

Cs.1 70 50 100 100 100 60 80 90 32 S3 

Cs.2 100 100 100 100 100 100 100 100 100 S1 

Cs.3 30 50 100 100 100 60 50 70 12 N 

Ay.1 70 100 100 100 100 100 90 100 75 S2 

Ay.2 100 100 100 100 80 100 100 100 87 S1 

Ka.1 100 100 100 100 100 100 100 100 100 S1 

Ka.2 100 100 100 70 100 100 100 100 81 S1 

Cy.1 80 100 100 100 100 100 80 100 76 S3 

Cy.2 100 100 100 100 100 100 100 100 100 S1 

Cy.3 90 100 100 100 100 100 100 100 94 S1 

Ki.1 100 100 100 100 100 100 100 100 100 S1 

Ki.2 80 100 100 50 100 100 60 100 42 S3 

Ki.3 80 100 100 80 100 100 100 80 66 S2 

Ki.4 100 100 100 100 100 100 100 100 100 S1 

Ki.5 50 80 100 30 100 80 50 100 16 N 

Ac.1 100 100 90 100 80 100 90 100 76 S2 

Ac.2 100 100 90 70 100 100 90 100 71 S2 

Ac.3 100 100 90 100 100 100 100 100 94 S1 

Ac.4 100 100 90 100 80 100 80 100 71 S2 

Ep.1 100 100 100 100 100 100 100 100 100 S1 

Ep.2 80 100 100 100 100 100 80 100 76 S2 

Ep.3 100 100 100 100 100 100 100 100 100 S1 

Kt.1 100 100 100 100 100 100 100 100 100 S1 

Kt.2 100 100 100 100 100 80 100 100 87 S1 

Kt.3 100 100 100 100 100 100 100 100 100 S1 

Kt.4 100 100 30 100 100 100 100 100 50 S3 

Kt.5 100 100 100 100 100 100 100 100 100 S1 

Kt.6 100 100 100 100 100 80 100 90 82 S1 

Kt.7 100 100 10 100 100 100 100 100 28 N 
 

LMU: Land Mapping Unit, CF: Coarse Fragments, OM: Organic Matter, EC: Electrical Conductivity. 

 
 
 

4). Establishment of R. pseudoacacia that produces 
timber of good quality is possible only on sites with ade-
quate moisture and well-aerated and preferably light 
soils, deep, rich in nutrients and organic matter. R. 
pseudoacacia have no tolerance for high calcium 
carbonate and high salt concentration and are generally 
utilized for the production of fuel wood, fodder, poles and 
props, as well as for honey production, soil protection and 
environmental improvement. The most important R. 
pseudoacacia growing regions are located in alluvial, 
river bank zones and depressions with water present 
below the surface and drier areas with a high water table. 
For R. pseudoacacia, a good  proportion  (53.1%)  of  the 

study area is highly suitable (S1) and 37.6% is classified 
as moderately and marginally suitable (S2 and S3).  Only 
a few lands are found to be almost unsuitable (N, 9.3%).  
 
 
Conclusion 
 
This effort was based on the ecological and economic-
social expectations for that time, which dictated that 
Pinus pinaster Ait., Pinus radiata D. Don, Pinus pinea L., 
Populus L., Salix alba L., Robinia pseudoacacia L., 
Fraxinus excelsior L., and Juglans regia L. would be 
logical species for replanting  in  the  study  area.  This  is  
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Table 9. Factor rating of land characteristics and suitability class for Juglans regia L.  
 

L.M.U 
Soil Physical and Chemical Characteristics 

Final index Class 
Drainage Depth pH EC CaCO3 O.M Texture C.F 

Cs.1 40 80 100 100 100 80 50 80 25 N 

Cs.2 100 100 100 100 100 100 100 100 100 S1 

Cs.3 30 10 100 100 100 70 50 50 5 N 

Ay.1 80 100 100 100 100 100 90 100 82 S1 

Ay.2 100 100 100 100 80 100 100 100 87 S1 

Ka.1 100 100 100 100 80 100 100 100 87 S1 

Ka.2 80 100 100 100 100 100 70 100 70 S2 

Cy.1 90 100 100 100 100 100 90 100 88 S1 

Cy.2 80 100 100 100 100 100 90 100 82 S1 

Cy.3 100 100 100 100 100 100 90 100 94 S1 

Ki.1 80 100 100 100 80 100 100 90 71 S2 

Ki.2 70 100 80 50 100 100 100 90 43 S3 

Ki.3 100 100 80 30 100 100 100 100 43 S3 

Ki.4 60 100 100 30 100 100 100 100 37 S3 

Ki.5 100 100 30 10 100 100 50 50 6 N 

Ac.1 100 100 100 100 80 100 100 100 87 S1 

Ac.2 80 100 100 100 100 100 90 100 82 S1 

Ac.3 90 100 100 100 100 100 80 100 82 S1 

Ac.4 70 100 100 100 80 100 80 100 61 S2 

Ep.1 100 100 100 100 100 100 100 100 100 S1 

Ep.2 100 100 100 100 100 100 100 100 100 S1 

Ep.3 70 100 100 100 100 100 90 100 75 S2 

Kt.1 100 100 100 100 100 100 100 100 100 S1 

Kt.2 80 100 100 100 100 100 90 80 71 S2 

Kt.3 100 100 100 100 100 100 100 100 100 S1 

Kt.4 60 100 50 20 100 100 100 80 17 N 

Kt.5 100 100 100 100 100 100 70 80 70 S2 

Kt.6 100 100 100 100 100 100 100 100 100 S1 

Kt.7 80 100 100 10 100 100 70 100 20 N 
 

LMU: Land Mapping Unit, CF: Coarse Fragments, OM: Organic Matter, EC: Electrical Conductivity 

 
 
 
why the main issue of land suitability classification is 
considered to be an aid to decision-making in terms of 
providing economical and social support to strengthen 
forestry potential to combat land degradation which are 
the most important constraints in the study area.  

It is also necessary to use the modern methods of 
surveying and analyzing tools. That is why GIS with its 
capability of data collection and analysis is now con-
sidered as efficient and effective tools for land evaluation 
of forest plantation area. The capability of GIS to analyze 
information   across   space   and   time    would   help   in 

managing such dynamic systems (Dengiz, 2006). The 
study shows that the efficiency of this tool to analyze the 
information on evaluation system in various domains in 
an integrated manner helps to understand the system. It 
is also very easy to update data involved in GIS database 
with more accuracy and reliability.  
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 Figure 2. Schematic chart of GIS application for eight different species suitability maps. 
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Figure 3. Land suitability maps for Fraxinus excelsior L., Juglans regia L., Pinus pinaster Ait, Pinus pinea L.  
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Figure 4. Land suitability maps for Pinus radiata D. DON, Populus L., Robinia pseudo-acacia L., Salix alba L.  
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